Introduction
One of the major hazards that will affect the future generations is air pollution (Seren gil et al. 2011) . Air pollution in the world has reached a risky level for human life, par ticularly due to the rapid industrial develop ment. In recognition of this fact, the coun tries over the world entered into several in ternational conventions, the first of which was concluded in 1979, to prevent air pollu tion. Turkey has become a party to some of these conventions and made them an integral part of its domestic law in accordance with article 90, which states that "… International treaties duly put into effect have the force of law. No appeal to the Constitutional Court can be made with regard to these treaties, on the ground that they are unconstitutional. In case of any conflict between international treaties on basic rights and freedoms duly brought into force and the law on the same subject, provisions of the international treat ies shall be applicable" The first convention entered into by Turkey was the Convention on Long-Range Transboundary Air Pollution (Geneva 1979, accepted In addition to the above conventions, European Union (EU) issued several Direc tives on air pollution. The major regulation on this matter is the "Directive on Ambient Air Quality and Cleaner Air for Europe" (2008/50/EC). As a candidate to the EU, Turkey has no commitment arising from these Directives. However, Turkey has star ted negotiations on environment chapter in December 2009, and has to achieve harmo nization with the EU acquis within the shortest time. Therefore, EU directives will also be dealt with in this paper.
Our aims are to summarise the state-of-art of the international commitments of Turkey in terms of air pollution, and provide a basis for further harmonization of national and international commitments.
Air pollution in the international legislation
In the Convention on Long-Range Trans boundary Air Pollution, which is the first in ternational convention to which Turkey has become a party, "air pollution" is defined as "the introduction by man, directly or indi rectly, of substances or energy into the air resulting in deleterious effects of such a nature as to endanger human health, harm living resources and ecosystems and material property and impair or interfere with ameni ties and other legitimate uses of the environ ment" (Victor & Coben 2005) . The contrac ting parties "shall endeavor to limit and, as far as possible, gradually reduce and prevent air pollution including long-range trans boundary air pollution". Actions and policies required to be taken and observed by the contracting parties in order to fulfill their commitments to prevent air pollution are also specified under the convention. Accor dingly, the contracting parties have under taken to develop policies and strategies at national and international levels by way of exchange of information, cooperation, re search and monitoring. The ways to realize two principles within the said commitments, namely "research and development" and "exchange of information", are described. In conclusion, "preventing pollution", "ex change of information", "cooperation", "re search and development" and "monitoring" principles are highlighted in the convention.
Another convention participated by Turkey is the Vienna Convention. It directly ad dresses the protection of ozone layer, whose depletion is due to air pollution. The con tracting parties have undertaken to conduct researches and systematic observations on the subject-matter. Furthermore, the parties shall facilitate and encourage exchange of scientific, socio-economic, commercial and legal information relevant to the convention. The contracting parties have also undertaken to cooperate in order to improve data and Since the very first moment of invention of fire in the prehistoric age, atmo spheric pollution has increased to such an extent that it has become a threat for human and environmental health by the mid-20th century due to factors such as industrialization, migration from rural areas to urban, rapid population growth, unplanned settlements etc. In order to avoid these harmful effects, work has been carried out at national and international level. Air pollution is an important problem in Turkey too, and legal, institutional, technical and scientific studies are being conducted. One of the essential tools to be used to solve this problem is "legal regulations". There are a vast number of legal re gulations relating to this matter in Turkish environmental legislation, with Turkish Constitution of 1982 being at the first place. In addition, Turkey has commitments arising from being a party of international agreements. In EU membership process, harmonization between the EU and national legislation is in progress. In this study, commitments of Turkey arising from international agreements and EU Directives about air pollution are set forth. Then, Turkish environmental legislation about this issue is summarised. Finally, a gap analysis of Turkish air pollution legislation is performed compared to international pro visions, and thus a basis is established for the legal regulations to be issued in the future.
Keywords: Environmental legislation, Air pollution, Climate change, EU, Turkey technology transfer. Fields of the said co operation have been specified as follows: "Facilitation of the acquisition of alternative technologies by other Parties, provision of information on alternative technologies and equipment and supply of special manuals or guides to them, the supply of necessary equipment and facilities for research and systematic observations, and appropriate training of scientific and technical personnel (Vienna Convention, Article 4). In addition, it is prescribed to establish a Conference of the Parties and keep under continuous re view the implementation of the convention. In conclusion, the principles "research", "co operation" and "exchange of information" are highlighted in this convention.
In 1987, the Montreal Protocol was issued based on the Vienna Convention (Benedick 1998 , Beukel 2003 , Gareau 2008 , Mehrotra et al. 2009 , Woods 2002 . The "Montreal Protocol on Substances that Deplete the Ozone Layer" is the most significant and in fluential of all current international environ mental treaties (Lin 2009 ). In the beginning, 60 countries executed this Protocol. The number of countries has reached 191 within the twenty years after signing of the treaty (McFarland 2007) . In this protocol, to which Turkey is a party, provisions about control measures, control of trade with the non-con tracting states, evaluation and review of the control measures, research, development, in forming the public and exchange of informa tion and financial mechanism have been laid down.
Turkey has become a party to UN Frame work Convention on Climate Change in 2003. This convention indirectly addresses air pollution, as the main cause of the ad verse effects of change in the Earth's atmo sphere on human and environment. The ob jective is specified as "to achieve stabiliza tion of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system" (Article 2). Under the "Principles" section of the convention, de veloped country parties are required to take the lead in combating climate change and the adverse effects thereof (Article 3/1). Again, the "Principles" section requires the con tracting parties to take precautionary mea sures to anticipate, prevent or minimize the causes of climate change and mitigate its ad verse effects (Article 3/3). The contracting parties have a right to promote sustainable development and are encouraged to support sustainable development (Article ¾). Ac cording to "research and systematic observa tion", which is one of the principles covered by the convention, the contracting parties shall support international and intergovern mental programs about the subject-matter. Furthermore, the "education, training and public awareness" principle emphasizes that public access to information on climate change and its effects should be provided. It is also prescribed by the convention that the contracting parties shall cooperate at the in ternational level in: the development and ex change of educational and public awareness material on climate change and its effects; and the strengthening of national institutions and training experts in this field. A Confe rence of Parties is established, which shall convene at intervals to be determined by the convention and keep under regular review the implementation of the convention. In conclusion, "preventing pollution", "ena bling sustainable development", "research and observation", "education", "access to in formation" and "cooperation" principles are covered by the convention.
In 1997, the Kyoto Protocol to the United Nations Framework Convention on Climate Change was concluded. The United Nations Framework Convention on Climate Change (UNFCCC) addresses the climate impact of the transportation sector, and the Kyoto Pro tocol refers even more precisely to the cli mate impact of aviation (Petersen 2008) . The Kyoto Protocol generally aims to control the greenhouse gas emissions that are not covered by the Montreal Protocol. It aims to reduce the greenhouse gas emissions caused by human activities to below 1990 levels.
European Union (EU) issued many Direc tives. The EU Directive directly addressing air pollution is the Directive 2008/50/EC, which has superseded the Directives 96/62/EC, 2000/69/EC and 2002/3/EC, with effect from 11.06.2010,. The Directive 2008/50/EC includes the terms "air" and "pollutant" and describes them as follows: "Air shall mean outdoor air in the tropo sphere" and "Pollutant shall mean any sub stance present in ambient air and likely to have harmful effects on human health and/or the environment as a whole". Objectives of the Directive are: 1. defining and establishing objectives for ambient air quality designed to avoid, pre vent or reduce harmful effects on human health and the environment as a whole; 2. assessing the ambient air quality in Mem ber States on the basis of common methods and criteria; 3. obtaining information on ambient air qua lity in order to help to combat air pollution and nuisance and to monitor long-term trends and improvements resulting from national and Community measures; 4. ensuring that such information on ambient air quality is made available to the public; 5. maintaining air quality where it is good and improving it in other cases; 6. promoting increased cooperation between the Member States in reducing air pollu tion (Article 1). "Cooperation" of Member States regarding air pollution is included in the objectives of the Directive. Assessment of ambient air quality, approval of measurement systems, analysis of assessment methods, cooperation with the other Member States and Commis sion are among the responsibilities of the Member states. Planning is also included "Air quality plans" shall be prepared where, in given zones or agglomerations, the levels of pollutants in ambient air exceed any limit value or target value, plus any relevant mar gin of tolerance in each case, and "Shortterm action plans" shall be prepared where, in a given zone or agglomeration, there is a risk that the levels of pollutants will exceed one or more of the alert thresholds specified in Annex XII. In addition, "transboundary air pollution" and "informing the public" concepts are included.
Air pollution in Turkish legislation
Turkish Constitution of 1982 has provided environment right through its article 56, ac cording to which: "Everyone has the right to live in a healthy and balanced environment. It is the duty of the State and citizens to pro tect the environment". The concept of envi ronment therein is to embody all environ mental components such as water, air, soil. Therefore, the provision of the article 56 can be considered as the basic principle about air pollution.
In addition to the Constitution, which is the highest norm and brings an abstract rule on prevention of air pollution, Turkish Penal Code includes concrete rules on this matter. Article 181 of the Penal Code prescribes im prisonment of those who deliberately dis charges waste or residues into the air in a manner which will harm the environment. In case waste has a lasting effect, the penalties shall be increased up to twice as much as the applicable penalties.
The Environment law No. 2872, which is framework legislation, also includes provi sions about air pollution and its prevention. A general frame is formed by setting the ob jective of the Law as follows: "to ensure pre servation of the environment, which is a common asset of all living beings, through sustainable environment and sustainable de velopment principles".
Environmental pollution is defined in the Environment law as follows: "Any kind of adverse effect on the environment that may damage the health of living beings, environ mental values and ecological balance". The conditions under which the environmental pollution will be considered as existent are regulated under the article "Prohibition of Pollution". According to this article, it is for bidden to directly or indirectly discharge any kind of waste and residuary into the recei ving environment, or to store, transport, send away the same, or to be engaged in similar activities in a manner that will harm the en iForest (2011) 4: 181-185vironment or is contrary to the standards and methods stipulated in the relevant regula tions. Thus, the Law which forms the general frame includes provisions relating to air pol lution. Through one of these provisions, the Law prohibits "to discharge any kind of waste and residuary into the receiving envi ronment in a manner that will harm the en vironment" (Article 8). However, these pro visions are of a very general nature. It is con venient to include such a provision in terms of its being a framework regulation and in order to throw a light on the other regula tions.
The Road Traffic Law No. 2918 of 1983 includes a provision indirectly relating to air pollution. Causing smoke and dust emission in a manner that will disturb the surroun dings when driving a motorized vehicle is considered as a crime subject to a fine by the Law. Exhaust emissions are one of the im portant factors that cause air pollution (Erkan 1987) , and it is compulsory to in clude an arrangement on this matter in the Law taking into consideration the number and age of motor vehicles used in Turkey, particularly in the big cities. Turkish Stan dards Institution determined limit values for the exhaust emissions by relevant studies (Gürpanar 1970) .
Heating is also one of the factors that affect air pollution. Air pollution has significantly decreased as a result of using natural gas as fuel. The first Law on this matter is the Au thorization Law No. 3378 on Amendment of Some Laws on Natural Gas Use issued in 1987. Then, this law is superseded by the Natural Gas Market Law No. 4646 (Took ef fect upon publication in the Official Gazette Issue No. 24390 of 02.05.2001). Both laws share the objective "to ensure supply of good-quality natural gas at competitive prices to consumers in a regular and environ mentally sound manner under competitive conditions" and to preserve environment during use of the authorization arising from the law.
Regulation on Protection of Air Quality (Took effect upon publication in the Official Gazette Issue No.19269 of 02.11.1986) , which is directly related to Air Pollution, has entered into force in order to put forth details of concrete application of the matter, for which a frame is formed under the Environ ment law. Objective of this Regulation is to control the smoke, dust, gas, steam and aero sol emissions that are discharged into the at mosphere as a result of any kind of activities, and to protect human and environment against any hazard that may arise from pollu tion of atmospheric environment. This regulation, which includes a detailed arrangement, has set the limit values for air quality, limits of emissions for the plants that are subject to permission, limits of discharge of waste gases and limits of special emis sions for high-pollution plants. The annexes to the regulation deal with the limit values for motor vehicles, measurement and de termination of air pollution, special sub stances in dust emissions, organic steams and gases, carcinogens, determination of Aydin chimney height of the plants that are subject to special permission, plants for disposal of garbage and wastes, plants of soil products, foundries, acid production plants, chipboard and similar wood products manufacturing plants, oil refineries, hard coal gasification plants, bituminous road construction mate rials production and processing plants, graphite and similar products manufacturing plants, glass manufacturing plants, fertilizer complexes, chicken coops and stables. The places allowed and the qualifications re quired in connection with the said plants are dealt with in a detailed manner under the an nexes.
Article 4 of the Regulation on Protection of Air Quality regulates the exceptions. The regulation will not be applicable to protec tion of human health and environment against nuclear fuel and radiation of other ra dioactive substances. At this point, the Law No. 2690 on Turkish Atomic Energy Institu tion (Took effect upon publication in the Of ficial Gazette Issue No. 17753 of 13.07. 1982) has brought arrangements. In the arti cle "Environmental Health" of this Law, it is stipulated that during performance of the du ties specified in the Law, the Institution shall take the necessary measures to protect hu man health and environment against radia tion.
Turkey has developed several commu niqués about air pollution. For example, im port of some substances under Montreal Convention, to which Turkey has become a party, is regulated. The Communiqué on Im ports of Substances that Deplete the Ozone Layer (Took effect upon publication in the Official Gazette Issue No. 23579 of 10.01. 1999) is in connection with this matter and prohibits import of the substances specified in the Montreal Protocol. Such substances are listed in the annexes. Also, the Commu niqué on Imports of Radioactive Substances and Apparatus Using Such Substances has been published in the Official Gazette with the same date and issue number as the above Communiqué. The substances listed in the Communiqué shall be subject to a special examination by Turkish Atomic Energy In stitution during customs registration process.
Furthermore, national regulations directly related to the air pollution caused by certain factors were issued. These regulations are as follows: Assessment and Management of Air Quality Regulation (2008) 
Comparison of Turkish legislation and international legislation
A comparison of the above mentioned in ternational principles, which regulate air pol lution, and how they are integrated in the Turkish legislation is shown in Fig. 1 . In the first phase of drawing Fig. 1 , each interna tional convention was examined and several principles were determined. Then, whether the principles within the International Legis lation are included in Turkish Legislation was revealed by examining Laws and Regu lations in Turkish Legislation. Thus, the principles and the international convention that include such principles, as well as Tur kish Laws and Regulations that include such principles were included in Fig. 1 .
As a result, nearly all international prin ciples are included in Turkish regulations, particularly in the Environment Law and As sessment and Management of Air Quality Regulation.
As a further step in our analysis, the effect of the existing provision on prevention of air pollution has been quantified by assigning to each principle a number from 0 to 3, namely:
• 0 = The Law does not include any arrange ment about the subject matter.
• 1 = The Law includes an indirect arrange ment about the subject matter.
• 2 = The Law includes a direct-but-insuffi cient arrangement about the subject matter.
• 3 = The Law includes a direct and suffi cient arrangement about the subject matter. Fig. 2 shows that the "definition", "preven tion of pollution" and "assessment" prin ciples are given full score. In other words, these principles are fully adopted in Turkish Legislation. "Planning" principle is given "2.5" points, which is very close to the full score. This indicates that "planning" prin ciple is included in Turkish Legislation at a significant level. However, "education" and "research-development" principles are in cluded in Turkish Legislation in an unsatis factorily manner.
Conclusion
Turkey has closely followed the develop ments in the relevant international legisla tion. The first international legislation re lated directly to the subject-matter was adop ted in 1983. In the same year, the Environ ment Law, which includes provisions rela ting to air pollution, was introduced. Since air pollution has increased up to dangerous levels in recent years, implementation of some amendments and modifications to Turkish Legislation has become compulsory. As a result of this, nearly all regulations in Turkish Legislation on the subject-matter have been issued in the last six years. In Turkish Legislation, a separate regulation was issued for each factor that causes air pollution, and thereby, air pollutions caused by heating, industry and industrial plants were handled separately. Within this pro cess, significant projects are being developed as well as the legal mechanisms that may be considered as successful. Air pollution is widely covered by the na tional environmental regulations, in which Turkey is in the process of negotiations. It is concluded that Turkey, which is required to achieve harmonization with the EU acquis, will easily achieve this target. This is be cause the legal arrangements on the subjectmatter are largely harmonized with the inter national principles and almost all principles for prevention of air pollution are included in Turkish Legislation. 
Air pollution regulations in Turkey
focus on the "education" and "research-de velopment" principles, which resulted to be still inadequate.
In addition, although "data exchange and access to data" and "sustainable develop ment" principles are included indirectly in Turkish Legislation, for the level of harmo nization with the international legislation is still inadequate. A similar result was obtained for the "co operation" and "monitoring" principles, al though these principles are given a larger place than the previous ones in Turkish Le gislation.
"Definition", "prevention of pollution", "assessment" and "planning" principles are supported by direct and adequate provisions in Turkish Legislation.
Based on the results of our analysis, we conclude that harmonization of Turkish Le gislation with the international principles of air pollution will be not difficult despite some deficient and inadequate ways of Tur kish Legislation. No serious gap or conflict with the commitments arising from the inter national conventions was determined. A re vision of the criteria that are below the "suf ficient and positive arrangement" is thus re commended.
